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Abstract 



PURPOSE.To achieve crystal growth with solid phase by providing an additional region, where a substance whose melting 
point is lower than that of a semiconductor is added, on the film of an amorphous semiconductor film and then performing 
heat treatment at a temperature below the melting point of the semiconductor. 

CONSTITUTION:Sn is added to a specified part locally within an amorphous Si 2 which is formed on an Si02 substrate 1 
and then an Sn-containing amorphous Si 3 is crystallized to inducing occurrence of nucleus by performing heat treatment at 
a temperature where the amorphous Si containing Sn is crystallized. Since the crystallization temperature at other 
amorphous Si region is much higher than that of the impurities addition region, no nucleus occurs within the inside. 
Furthermore, heat treatment is allowed to continue, a nucleus whose position is controlled continues to grow and 
crystallization advances into the amorphous Si region. After that, when heat treatment further continues, a grain boundary 5 
occurs nearly at the middle point where nuclei are generated due to collision of crystal grains 4, 4 1 whose position is 
controlled. Thus, the grain boundary position of a single crystal semiconductor film or single crystal is controlled/thus 
forming the crystalline semiconductor film. 

Data supplied from the esp@cenet database - 12 



® a * p & » /f ( j p) © if # tu n £ gfl 

@^§i#fF^^ (A), ¥2-260524 
©intxi. 5 . mim jtf*j£s#^ @&m ¥& 2 ^(1990)10^ 23 b 

H 01 L 21/20 7739-5F 
21/324 

21/84 7739- 5 F 
gfflff* 5fejjf* gggOft 6 (^6g) 

®«f 69 ¥1-81697 

@tfc 0 ¥ 1 (1989) 3 £31 B 

©% mm # JK . H' * ' JE»«*fflETA?3Ti30#2^ *+V>t»*Attrt 
©th m A * -V y i/"»*^tt " KK«*EBKTA*3Ti30»2^ . 

@tt a a air if 



. B » Q 

l . £ a affile , J: 0 Jtt£<D 

*<D«^*poa«rt)Dfftffiai- * c k ^ j: o a 
ii*tsa«a***e**ft«fc**i$att*ic 

2. m sb as to « j« . *-©«*5isaj*A* 

3 . as »a $ $ * & m n icaaaw*cfcic 
.tamam, 2 iE»otfiaii*«(*Ki<off^* 

tem^fijAkurtta«ftuf#-5^.ifasfla«w 
»ca*»*ufli«cv>aaeTft.*i9#«i-3iatt 

<D*5aiS¥i0ftffi<Ofl$fi&;fr£. 

s . n a n v (sn -c * o , m 



*ai-4Eoa>ttiatt*©i*atf!>»ia^tt. 

6. -il«lIll-5^aic"j:«)»6ftfclSfitt 

3 . K9!0&-«*H9i 
( £ & ± a f ij E # » ] 

*«wtttsatt¥am?J8i<o^j3t^^«cjw l. u 

b T^JSS«Jjg «r 6 • MAtf. "9-7 r -f * g tg ± 
KttSittx ^ * * i/ v ;H(St * £ t \±& < «J 6 

•s ts # a u <o tg # ±m<o m m t± n a « *> a 
Ttt»»Hiaa<tsfe^«f5« nr t^-s, 

X. SE 1£ #t A/ £ # A. t U"C» tiLBmtiLta'*®® 



-131- 



cDtafEftcia^too^ffis-ritttrituT. ism 

- % *&&JE> .Zmtim vol.57 N0.9.P.1 387, 
1988) . 

* * 8 a a k m : «b k a i tt : » *.* V > s \ , n 4 <r# 

tt»*jfc*]iSiO i lCEbfc»«±fcfl:¥«ttfc»C 

* o r si*«t.in-r * -r * fc . si©j*-*tta« 

^RAIHH^t^ h ± ic » J* * n . * T . A 

x & jb i& v 4 h <d * w a k ta a * J m & s n 4 . K 

-»<Dffi®£tt, lumiilT^K®«:»U-C^ 
® ffi * 9 - K Sf ® T * C tt * 3 » V l± * < v X 

York p293.1988)) . b *> b 6> . ^flRSl4» 

^i$ffitiffl£* j ffi£br*&*#£r** j . * o 
£*3asiD*#aK{tbfco*6oot:iia<ott 

(9 6 *l * *K *<*>fitl$a*Ptt£< l M m ~ 5 vm 
CD ^ ? V * o X & ifa T 4 £ t K 0 H ffl ± » 

ffi*T«$&£{&Q*©lfflb\ fft # <fc 52 

*$Sb<fc}i:vOt><0*e$>*. 
I21T. **W*R»KI!IWto. 

^SOfi^totftlttt, f'/av (Si) UX 
(Sn) Sn*'Si<D ( ¥ © f* O*<0 A y 



ftRa¥2-2G0524 (2) 

a* * * . 

ftoT.. *&f9!<3 S fttt . mi5S^«3*ra 12^ 

tt # ts a a* 13 .» (fi s $4 (a 5 ft r e 3?i| b r * & a 

i l fc. IZ $> *6 • 

■»enfcttatt4£«(*B*««ft*n*. 

(T. Noguchl, T. Oshiraa and H. Hayashi, Polysili- 
con and Interfaces, Boston 1987 , Materia Is 
Research Society Symposium Proceeding 
vol.106 (Elsevier Science Publ ishing, New 

..« ^ sa w r *> * c t w is n <a s m » o «> »c & t 

«ic ^a«*«J*<oi»jsi*»fl>a«rftiiaffl 
its. c cDHDtt«iaK: -fc o Bfflrtta«ft b'ta 

t? # $ an a tt k (ft ^ is a it m «i a * ** & t ^ 
^srbv^«iatcavAT@ffl«<oiK»4(fi!n^siiiai 
■t <o -c * * . -/nif»*a9©a«w:v ^»d$h^^ 
^^•bfcm^e^ifc bTtsaftft bi9**«< i^as 
to«ttc«***b»<c^a*T**ct^tt» 

ttajISlfc SnSr ffl ^tztQ&s siBic^rm 

tC» SiO.Sft l±Kf&tic*ftfc#affSi (2) O 
WffllCSn^ramWKlfBS* nfcS5{ftK:SS»D"b (» 

la (a) ) , * <D»sn£ir3Eaff sia*tsa<tT 
8si ($DDffl«) 3 <o**<"tsafl:b\ m^^^e 



-132- 



AftaK*'*«&a&ftQ#ttJ: 0 £ # iff fc *> . 
*'0 + <Dtt*£tt*ft fc ft * . StCftaftftJIftJ8 

^ s * * ■ • <& a *j m * n fc & /a s * -3 -* * : 
*ansi«« * T».ftft**iifT r « (hi'h 
(to ) . cnn, -a. Kjg-js t,fc Baffin. e 

~ic 4 sfft S tt <fcV* jtV - £ olft £ i * AT* - r 
e c «-fc *t> v &. & « * o it . Eica&toHfcaitt* 

^.ttSMti * .tifclft Aft 4 . 4' ft ft '(C£* IX 

( c ) ) . 
[Jtft.fl] 

KIT, *f£$lftlSS£0jK: KB? *. 

sic (tt»{ksiaet±3!f 5x) s*i ±»c, ics 

CVD1S V 6 2 0 1C ttT £ & A Si* 1 0 0 0 Al 
IlCSi-T ^ >.^5 x 1 o ■•<:■-»© K-X 
ST'iffl IMiOli^^^- 7 0 keV T £ A U , £ 

*sasi»ft ieaksi ( 2 ) icsks**. 

fcftJA%JllftUfe.. >0Xh-%Mk£l>feft-. Mi* 

55 ox, loo^fBj^ffigLfca, aa**» 

»tft?*SA«fcft»^fcft*/f&m*Sn£A«i« 
<0 * m tc f& * i* tc # /A £ ft ft (j t i £ * i o a ra ± 
lam; 20am±2am> 3 0 vmi3 litnt 

4 *J t ^ fc • 
5SJ&8I3 

m 2 EnC^ + flMCSiO.gfc 1 ±C Sn% 1 0 0 A 
rff2/A U 7 * M;v^?7-f-*ffi^T 
— 22 A 1 1 a m O IE If J& <D Sn» SI 7 * 1 0 a m » 
20am, 3 0amWWTJgaUfc ( » 2 H 
( a ) ,) . 

* <o ±B^7 ? x •? c v v & v i oor 

K X 41 AStSiJI 2( 1 0 0 0 Ai|l / i N«* T 

5 5 0 r <& ft A H ft I 0 0 B# 0 tT ft V* SifS A 4 4: 

(121 (b) , ( c ) ) . 

ffl»«T«A«iis«rra^fcis«, sua 

A 5 <Dtt# 6 ttSnfflttO*|fflK:{jfcB IJStt 
&4 1.0am±lum, 2 0am±2am* 30 



ftBa¥2-260524 (3) 

A k: J; o T v A ? u X £ * ^ T frVfc . & fMi 
0. 1 a m S4> Sn," £ — A ft 1 x 1 p 1 •cffl- t <7> K — 
XiTUaai^Jl/^-S OkeV *C 1 0 a m . 2 0, 
um, 30 a mfWW<Ctt^^«JcaA L & A Sfl 3 
ftttttfc(»lH(a)). 

*<D&, M^t 5 8 0 t, 1 .0 0 tiffiglO) JJOftSa 

"il ft " W ft C\ sfft A 4 ft ITS '#'frt-£ 6 7 m * r 
OS»iPftSSto?^A«Si«tCtttt«^^Wft© fc 
3t>, Sn£A«ttft 4 a £»CftASi« 5 **W l 0 m m 
£ 9 . &AA0*fBJk:ta#6**Jf*JA;?nfc (18 
1 H (b) . (c) ) . !&&0!>#ffitt£ * . 10 
U m ± I a m , 2 0 Mint 2 jt.n. 3 0 a m ± 
3*m<D«HICfc*C*:**, aj§tt?3ftigK: 

3*^012 

sio.±tc«s c v d mv 5-5 o r tie a « sift 

1 000Ai£fflLfc&, .UJ?^hftv^^Klffl^ 
T Snft -22 a* 1 u m <o JE H M * . 1 0 m m , 2 0 
um. 3 0 u ffllBH 1 x l 0 '^cb" 1 , 5 0 kev V 

tfm±3ttmtfto "C ^ fc SnOB^tt 2 3 2 t 
<0fc«6, -ft^a* ( 5 5 0 TC) KttWU. Sl^^s 

^ififfl 4- 

»3HlC^t flllC. S10.S& i ±JC«S C V D 

«-c^«Asift 6 2 o kjt i o o o Ammx, tt'& 

Si-T ^ > ft 5 x 1 0 ,9 cm' 9 <D K -Xl Tilli 
7 0 kev T f£ A L . ^ » A Sl« ft # A « Si 2 S 
K*^*.. *(DiUMn* 1 00A*$a;S (S 

'a ) V m ft L . 7 *• h. -u y *r 9 7 -r- t m » t 

-22*< 1 u m OiE^^O Snffl Jjl 7 ft 1 0 u m , 
20am, 30amWP»rff^Ufc», N,*, 

.5 5 or i.o o^McojoftftiaftfT^ tmtg a 4 
ft^fts-trfc. xpaasffcxyf-yi/ftsficufc 

tl ft Sift i A 5 <0 fft 6 tt Snffl SA CD * flO JC (tt * U . 

KJEl5fidum±lara, 20am ± 2 a m , 
30am±3ami:ftoTt/\fc. 



-133- 



tt*-ctt** * * s <* m- a at © a * ta a # 

BJIIfc * 9 1 0 in ttl JbO^ttSft % *> ^ t 

/ iic *oo t * KB*** ft attic, an^mft 

HJO* *6*>D*>JiH L feffc. fSfltafc*©** 
C » 1- « ^ <0 T? * 6 fc * « 3fi « » ■© (KT * fe tt . 

C, ffi«t>T»^ (SI. 0 0 p A) d*¥«IC«U- 



If BR ¥2-260524 (4) 

4 . is s © n » «t w w 
'*»«4.%3i*"r»j«iai9'c**. 



Sn$ A0 

ttft&aOSi&A 



if I 13 

Sn 4 Sn 4 

i/ 3 !/ 



(a) 



(b) 



(cj 



4 4' 



(a) 





0 2 . B 


1 






2 


7 


7' 













(b) 



4 ^v 4 ' 4 " 

ql r\ r\ 



5 6 5' 6" 5 



4~ 



(c) 



-134- 



ft Bll ¥2-280524 (5) 

^ f&t *W 3E ^? 



(a) 



(b) 



(c) 



H " 

7 7 7 7 

-i 7 J J J 



4 4' 4'" 

\!j v) 0) 



6 5 o 5 6 5 6 5 



H-f 



ttstfTss a x ft n 
mm* i-8i697§ 

- .«.ii.Cfe.^«..#BIK.Cf 

3 .SiE**** 

£ f* (j oo) * yftA^tt 

(6 5 3 8) . Oi T V 

1. 5. 



^ *m ih 



-TO 2* 4fl 60 



WB¥ 1-81697^ 

3. tfiOEft*** 

I* ( l 00) 

4. ft fB A YI05 803 (431) ! 831 

ttffi m^nusK^ypHfiTR 1 3sn M^n4o«if 

Bt£ (6 5 3 8) ttF0± Uj T ffl ^1§! 

5. «|£<0#& 




6 . ffliECD f*9 S 

(1) Etao#2Mi 3tTO r#*sfitt£fc 
*. j ft f mtsstajg* t * c t * j kit 

BE T * • 

(2) IHOSi 6 H 2 fr fc 3 tr^fflK rmiJJftJgK*) 

j: ^ . TFT4^«t6«^lC'tt'5 0 0 AW± 

2 0 0 0 A lit T 4> IP 3 *« & ft «fc M . ¥ 83 * A 
i Xt U ? ffi fr* 6 IC tt ICIOOOAIIOB 

& # a * u n . j ft an a r * . 

• (3) EOS* 6 S 4 5 fT<0 fftf*UO>. J 0fc 

* I, < tt 2 mn ^ T J: -9 » * L < 1 wmWT* 1 

3 H ^ i J 

(4) raoa 6 m i 4 ff * i 5 (toibk: r&$&*i 
«s **** k # ? a ft ffl n * »c a: * <*> s m * 01 <• 

fc «>tt&JI<Dfi*«>±IHtt 6 o o tiaT t T * C 
i: 9 * L *r> . J ft AO A f * . 

(5) ig$7I i i fx <d r * M it j ft r « * 



-135- 



(6) i etro rsio.j ft TI^SK 
sio.j kjtiet*. 

(7) 7-1 8tr<D r*ftfilf *. J 

ft raffle*:, j kotiei-*. 

(8) pio»7S2 off© rs£K«^*. J ft 
r£«3*fc. j ic si ie t * . 

(9) boji8I2_m;7^i//j ft r v * 

(10) (§iq» 8 h 2 fT<o rvxnxj ft r?^ 

(11) |b)q® 8M5tT© r^Auj * r 2 ft meg 
^.o^MxftAu k rr ie -r * . 

(12) [5|OS 8 I 5 It© fftAfflSJ ft TziASR 
(ftfinfRtt) J icniET*. 

(13) raO»8Hl 8-l 9 ff<0 r u h ft* 
X * IC ffl H T Snft — 22 *M u m <D iE 2F ff$ * J ft 

ft v * * m lr> X Snft J \Z IT IE T * . 

(M)HOH 8 H 2 0fT<6 T3 0 umffflPBl x 

(24)018 1 Hi sno TSIOOOAJ * 

r« jiif s i oooaj KfTiE-r*. 



If BH ¥2-260524 (6) 
1 0 , ' , CB-^ 5 Okev J * r 3 0 u m rapn-c » 
h'-XD 1 x 10 "ca", tXi Mx- * to * - 5 0 
*ev J tC 8T IE 1" * . 

(i6)WO» 9 H 2 tr<0 TN.^J * TN.SIHSt 

(16) no!H9i9(70 rsio.j ft r#£H 

SiO.j KlffTIET 4 . 

(17) B)0» 9 H 1.5 fr© EMU- * . fM,.* M.. 
+ J KCTIE1-*. 

(18) RO*10llfTO TSnJ ft r SnJU J K ST 

iET -5. 

(19) IS] Off 1 0 H 8 ffO F 7 0 kev J ft rto& 
x*A,* - 7 O'kev j ICSTiE-r 

(20) pi om l oM8fT<o r si j ft rsi/oj kit 

IE T * • 

(21) PJ O ^ 1 0 M 9 fr<0 fSij ft r SiJEJ j KIT 
iEt *. 

ft r E s f * c 1 1>* j »c n ie t * . 

(23) EG 18 1 Hl-2ffO f^lltt*. J .* 



-136- 



